TITLE OF THE INVENTION 
INFORMATION PROCESSING APPARATUS AND METHOD 

FIELD OF THE INVENTION 
5 The present invention relates to an information 

processing apparatus and method and, more particularly, 
to an information processing apparatus and method used 
for a measuring system for acquiring measurement target 
data . 

10 

BACKGROUND OF THE INVENTION 
In recent years, the processing ability of 
personal computers greatly improves, various kinds of 
application software for spreadsheets, databases, and 

15 graph processing become available, and the environment 
for program development is being completed. Under 
these circumstances, not stand-alone measuring 
instruments having advanced control functions and data 
analysis functions but measuring systems for 

20 controlling various measuring devices, mainly including 
commercially available personal computers, to execute 
advanced data analysis are becoming the mainstream of 
data measuring systems. 

As a basic form of such a measuring system, data 

25 detected by a detector including various sensors and 
signal converters is acquired by a data acquisition 
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apparatus connected to a personal computer through a 
communication line, transferred to the personal 
computer, and analyzed. 

In the measuring system, functions of operating 
5 and controlling it, including a function of acquiring 
data, a function of recording acquired data in a file, 
and a function of displaying acquired data on a display 
unit such as a monitor, are normally contained in one 
2 execution program. Hence, in many cases, the entire 

7^ 10 measuring system is controlled by this program. 

However, executing and operating the measuring 

i y 
; a 

"t; system in accordance with one execution program poses 

the following problems. 
^ Since the measuring system is controlled by one 

O 15 execution program, even a small bug in a function may 

O stop the entire measuring system. 

In addition, since various functions are 
contained in one execution program, debug in generating 
the program is difficult. Furthermore, when the system 
20 configuration is to be modified or extended, or when 
measuring systems having different display methods on 
display units or different numbers of personal 
computers connected are to be installed at a plurality 
of sites, the programs must be individually modified in 
25 units of systems. 

As a characteristic feature, a recent personal 
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computer can simultaneously execute a plurality of 
application programs under multi-task control because 
of great progress in OS (Operating System) , and the 
entire system need not be operated and controlled by 
5 one execution program. However, even when the entire 
system is operated and controlled by a plurality of 
execution programs, there is no guideline to 
discriminate the functions of execution programs from 
each other, so it is hard to appropriately discriminate 
10 the functions from each other. 



solar battery is operated and controlled by one 
execution program. This execution program is roughly 
divided into a program portion corresponding to 
15 measurement for a long time (sunshine time in a day) 

and a program portion corresponding to measurement for 
a long period (several to about 20 years). As a result, 
even a small error in part of the program may stop the 
entire measuring system. 



above problems, and has as its object to provide an 
information processing apparatus and method capable of 
25 stably acquiring measurement target data. 



For example, assume that a measuring system for a 



20 



SUMMARY OF THE INVENTION 



The present invention has been made to solve the 



In order to achieve the above object, according 
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to a preferred aspect of the present invention, there 
is provided an information processing apparatus for 
accumulating measurement target data, the apparatus 
comprising: acquisition means for acquiring the data; 
5 and display means for generating information to be 

displayed, on the basis of the acquired data, wherein 
the acquisition means and the display means exchange 
data by interprocess communication. 

There is also provided an information processing 

10 method of accumulating measurement target data, the 

method comprising the steps of: acquiring the data; and 
generating information to be displayed, on the basis of 
the acquired data supplied by interprocess 
communication . 

15 Other features and advantages of the present 

invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the figures thereof. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing the arrangement 
of a measuring system according to the first 
embodiment; 

25 Fig. 2 is a view showing the structure of an 

integrated measuring program installed in a measuring 
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personal computer shown in Fig. 1; 

Figs. 3A to 3C are flow charts for explaining the 
operation of a data acquisition program shown in 
Fig. 2; 

Fig. 4 is a block diagram showing the arrangement 
of a measuring system according to the second 
embodiment; 

Fig. 5 is a view showing the structure of an 
integrated measuring program installed in a measuring 
personal computer and browser personal computer shown 
in Fig. 4; 

Fig. 6A is a flow chart for explaining the 
operation of a data transmitting program shown in 
Fig. 5; 

Fig. 6B is a flow chart for explaining the 
operation of a data receiving program shown in Fig. 5; 

Fig. 7 is a view showing the structure of an 
integrated measuring program according to the third 
embodiment ; and 

Fig. 8 is a flow chart showing the operation of a 
management program shown in Fig. 7. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A measuring apparatus according to an embodiment 
25 of the present invention will be described below in 

detail with reference to the accompanying drawings. A 
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solar battery data measuring system for measuring the 
power generation characteristic of a solar battery 
panel will be described below. However, any other data 
can be measured as far as information to be measured 
5 can be acquired by a personal computer through various 
detectors as numerical data. 

[ First Embodiment ] 
[Arrangement] 

10 Fig. 1 is a block diagram showing the arrangement 

of a measuring system including a measuring apparatus 
20 of the first embodiment. 

The output voltage, current, temperature, and the 
like of a solar battery panel 10 serving as a 

15 measurement target are converted into voltage signals 
corresponding to the detection values by detection 
means such as a voltage divider 24, shunt resistor 23, 
and platinum temperature-sensing element (PT100) 22 and 
acquired by a data acquisition unit 30. The acquired 

20 data are acquired by a measuring personal computer 50 
through a connection cable and general-purpose 
interface such as GPIB at an interval set on a program 
running on the measuring personal computer 50. 

The solar battery panel 10 comprises an amorphous 

25 silicon solar battery panel available from CANON INC. 
and is controlled by an electronic load 60 such that 
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the output from the solar battery panel 10 is always 
maximized. The method of controlling the load 60 is 
not an essential part of this embodiment, and a 
detailed description thereof will be omitted. 
5 The power generation characteristic of the solar 

battery panel 10 is measured using the shunt resistor 
23 for detecting the output current from the solar 
battery panel 10, the voltage divider 24 for detecting 

>f the output voltage, a pyranometer 21 for detecting the 

CP 

r=J 10 illumination energy received by the solar battery panel 

=j = 

J! 10, and the platinum temperature-sensing element 22 for 

^3 detecting the temperature of the solar battery panel 10. 

The outputs from these detectors are connected to the 

O 

05 corresponding measurement channels of the data 

Q 15 acquisition unit (data acquisition unit DA100 available 

O from YOKOGAWA ELECTRIC CORP.) 30. The data acquired by 

the data acquisition unit 30 are sent to a GPIB card 40 
attached to the measuring personal computer 50 through 
a GPIB cable. 

20 An integrated measuring program for operating and 

controlling the measuring system is installed in the 
measuring personal computer 50. This integrated 
measuring program includes execution programs shown in 
Fig. 2. An integrated measuring program means a 

25 program group comprised of a plurality of execution 
programs for executing predetermined processing 
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operations to operate and control the measuring system. 
In this embodiment, the integrated measuring program 
comprises a data acquisition program 52 for acquiring 
data detected by the detection means (more specifically, 
5 acquiring data from the data acquisition unit 30) , a 
data recording program 53 for recording acquired 
numerical data in data files, and a monitor display 
program 54 for executing predetermined calculation 
processing on the basis of the acquired data and 
jij 10 displaying the calculation result (e.g., power 

=7; generation characteristic plotted in a graph) on a 

*J=j monitor. 

s_ These execution programs run on the basis of the 

03 multi-task function of, e.g., Windows 95 (trademark of 

: : 3 

O 15 Microsoft) as an operating system running on the 

g personal computer 50 and transmit /receive data by 

interprocess communication based on DDE (Dynamic Data 

Exchange) . 

Interprocess communication means communication 
20 for transferring data from an execution program to 

another execution program. This data transfer can be 
done between execution programs running on a single 
personal computer or between execution programs running 
on different personal computers. The method of 
25 interprocess communication between execution programs 
is not limited to DDE. Instead, OLE (Object Linking 
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and Embedding), UDP (User Datagram Protocol), TCP 
(Transmission Control Protocol), or data transfer using 

a file can also be used. 
[Operation] 

5 The operation of this embodiment will be 

described with reference to flow charts. Fig. 3A is a 
flow chart for explaining the operation of the data 
acquisition program 52. Fig. 3B is a flow chart for 
explaining the operation of the data recording program 

10 53. Fig. 3C is a flow chart for explaining the 
operation of the monitor display program 54. 

The detection value from each detector is 
received by the data acquisition unit 30 and converted 
into numerical data. The data acquisition program 52 

15 receives the numerical data into the measuring personal 
computer 50 through the GPIB card 40. The data 
acquisition interval is set in advance to, e.g., 6 sec 
in the data acquisition program 52. In step SI, it is 
determined whether it is the data acquisition time. If 

20 YES in step SI, data is acquired in step S2 . In step 

S3, the acquired data is supplied to the data recording 
program 53 and monitor display program 54 by DDE. Then, 
in step S4, it is determined whether a program end 
instruction input by, e.g., the key operation of the 

25 measuring personal computer 50 is received. If YES in 
step S4, the data acquisition program 52 is ended. If 
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NO in step S4, the flow returns to step SI, and the 
operation in steps SI to S3 is repeated. 

Upon receiving data in step Sll, the data 
recording program 53 temporarily stores the received 
5 data in the main memory of the measuring personal 

computer 50 or the like in step S12. It is determined 
in step S13 whether it is time to record the data. If 
NO in step S13, the flow returns to step Sll. If YES 
2 in step S13, the data temporarily stored in the main 

10 memory or the like are averaged in step S14 . The 
j=TJ number of data to be averaged is determined by the 

^ relationship between the data acquisition interval of 

;L the data acquisition program 52 and the data recording 

EJ interval of the data recording program 53. For example, 

□ 15 after data in 10 data acquisition cycles are received, 

O these data in 10 cycles are averaged. Alternatively, 

for example, when data in 10 cycles are received, the 
data may be averaged. In step S15, the averaged data 
is recorded in a numerical data file stored in the hard 
20 disk of the measuring personal computer 50. After that, 
it is determined in step S16 whether a program end 
instruction is received. If YES in step S16, the data 
recording program 53 is ended. If NO in step S16, the 
flow returns to step Sll, and the operation in steps 
25 Sll to S15 is repeated. 

Upon receiving data in step S21, the monitor 
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display program 54 executes, in step S22, calculation 
processing such as graphic processing on the basis of 
the received data. In step S23, graph information is 
generated or updated. In step S24, a graph based on 
the generated or updated graph information is displayed 
on a monitor (not shown) connected to the measuring 
personal computer. After that, it is determined in 
step S25 whether a program end instruction is received. 
If YES in step S25, the monitor display program 54 is 
ended. If NO in step S25, the flow returns to step S21, 
and the operation in steps S21 to S24 is repeated. 

As described above, when the measuring system is 
constructed by three programs classified into three 
functions, errors in some of these programs do not stop 
the entire measuring system. For example, when an 
error occurs in the monitor display program 54, only 
the monitor display program 54 stops while the data 
acquisition program 52 and data recording program 53 
are kept running. Hence, data are continuously 
acquired and recorded. 

To change the graph window displayed on the 
monitor, only the monitor display program 54 need be 
stopped and updated. The entire measuring system need 
not be stopped. Hence, data are continuously acquired 
and recorded without any interrupt. 



[ Second Embodiment ] 

A measuring apparatus according to the second 
embodiment of the present invention will be described 
below. The same reference numerals as in the first 
embodiment denote the same parts in the second 
embodiment, and a detailed description thereof will be 
omitted. 

Fig. 4 is a block diagram showing the arrangement 
of a measuring system including a measuring apparatus 
20 of the second embodiment. 

As shown in Fig. 4, the measuring system of the 
second embodiment has two personal computers: a 
measuring personal computer 50 for acquiring data, and 
a browser personal computer 51 for displaying the 
acquired data. The measuring personal computer 50 and 
browser personal computer 51 are connected through a 
network such as a LAN. If the measuring personal 
computer 50 is at a remote site, the two personal 
computers can be connected through a communication line 
such as a dedicated line or telephone line. 

Integrated measuring programs including execution 
programs shown in Fig. 5 are installed in the personal 
computers. Referring to Fig. 5, a data transmitting 
program 55 is a communication program for transmitting 
data to another personal computer (browser personal 
computer 51 in Fig. 5) . A data receiving program 56 is 



a communication program for receiving data transmitted 
from another personal computer (measuring personal 
computer 50 in Fig. 5). Interprocess communication 
between the measuring personal computer 50 and the 
browser personal computer 51 uses UDP. However, 
another interprocess communication scheme as described 
above can be used. 

The operation of this embodiment will be 
described next with reference to flow charts. The 
operations of a data acquisition program 52, data 
recording program 53, and monitor display program 54 in 
the measuring personal computer 50, and the operation 
of the monitor display program 54 in the browser 
personal computer 51 are the same as those shown in 
Figs. 3A to 3C, and a detailed description thereof will 
be omitted. 

Fig. 6A is a flow chart for explaining the 
operation of the data transmitting program 55. Fig. 6B 
is a flow chart for explaining the operation of the 
data receiving program 56. 

Data acquired by the data acquisition program 52 
is supplied to the data transmitting program 55 by DDE. 
Upon receiving the data in step S31, the data 
transmitting program 55 transmits the received data to 
the browser personal computer 51 by UDP in step S32 . 
After that, it is determined in step S33 whether a 



program end instruction is received. If YES in step 
S33, the data transmitting program 55 is ended. If NO 
in step S33, the flow returns to step S31, and the 
operation in steps S31 and S32 is repeated. 
5 On the other hand, upon receiving the data in 

step S41, the data receiving program 56 supplies the 
received data to the monitor display program 54 by DDE 
in step S42. After that, it is determined in step S43 
whether a program end instruction is received. If YES 

10 in step S43, the data receiving program 56 is ended. 
If NO in step S43, the flow returns to step S41, and 
the operation in steps S41 and S42 is repeated. 

As described above, when programs are generated 
in units of functions, a measuring system using a 

15 plurality of personal computers can be built only by 
generating a program for transmitting data and a 
program for receiving data. That is, when the 
measuring system is constructed by a plurality of 
programs classified into functions, a program 

20 corresponding to a desired measuring system only need 
be generated, added, or changed. Especially, when 
programs classified them into the data acquisition 
function, data recording function, data display 
function, and data communication function are generated 

25 (constructed) , the measuring system can be easily 
extended or updated independently of the number of 
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personal computers or data display means connected to a 
network to form the system, resulting in great 
convenience . 

Important functions of the basic arrangement of 
5 the measuring system are the above-described data 
acquisition function, data recording function, data 
display function, and data communication function. 
However, the integrated measuring program can include 
Q any other function. The measuring system can be freely 

10 constructed using programs of various functions, 

including a program for transferring data by radio, a 
program for displaying data on a display unit such as 
an LED or LCD, and a program for plotting acquired data 
in a graph and displaying it on a web site. 

15 

[Third Embodiment ] 

A measuring apparatus according to the third 
embodiment of the present invention will be described 
below. The same reference numerals as in the first 
20 embodiment denote the same parts in the third 

embodiment, and a detailed description thereof will be 
omitted . 

Fig. 7 is a view showing the structure of an 
integrated measuring program according to the third 
25 embodiment. 

As shown in Fig. 7, when priorities are given to 
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the execution programs forming the integrated measuring 
program, and a management program 57 for managing the 
execution programs is added, the measuring system can 
be more stably operated. The priorities can be 
determined in units of measuring personal computers 50 
in accordance with the degrees of importance of the 
execution programs. An execution program having the 
highest degree of importance has the highest priority. 
For example, when the integrated measuring program has 
a data acquisition program 52, data recording program 
53, and monitor display program 54, the data 
acquisition program 52 should have the highest priority 
because data to be recorded or displayed is not 
acquired unless the data acquisition program 52 runs. 

The management program 57 manages activation and 
stop of each execution program in the measuring 
personal computer 50, When an error occurs in a 
certain execution program, the management program 57 
activates or stops each execution program on the basis 
of the priority of the execution program. That is, the 
third embodiment has almost the same arrangement as 
that of the first or second embodiment except that the 
management program 57 for giving priorities to the 
execution programs in the measuring personal computer 
50 and controlling activation and stop of each 
execution program is provided. 



In the measuring system, the data acquisition 
program 52 for acquiring data and supplying the 
acquired data to another execution program is important. 
Hence, in many cases, the data acquisition program 52 
5 has the highest priority and therefore can have the 

function of the management program 57. However, since 
a characteristic feature of this embodiment is that 
programs are prepared in units of functions, the data 
acquisition program 52 and management program 57 are 

10 prepared as separate programs. 

Fig. 8 is a flow chart showing the operation of 
the management program 57, i.e., processing executed by 
the activated management program 57. 

In step S51, each execution program is activated 

15 in accordance with its priority. In this embodiment, 

the data acquisition program 52, data recording program 
53, and monitor display program 54 are activated in 
this order. After that, the execution programs run in 
accordance with the flow charts shown in Figs. 3A to 3C. 

20 In step S52, the management program 57 checks the 

operation of each execution program. In step S53, it 
is checked whether an error has occurred in a running 
execution program. If NO in step S53, the operation in 
steps S52 and S53 is repeated. 

25 If YES in step S53, the priority of the execution 

program having the error is obtained in step S54. In 
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step S55, the execution program having the error and 
execution programs having lower priorities than the 
execution program having the error are stopped. In 
step S56, the stopped execution programs are 
5 reactivated in the priority order. Then, the flow 
returns to step S52 . 

For example, when an error has occurred in the 
data acquisition program 52, the management program 57 
^? stops all execution programs because the data 

Hi 10 acquisition program 52 has the highest priority. Then, 

i n 

H; the data acquisition program 52, data recording program 

Cf 53, and monitor display program 54 are reactivated in 

5 this order. 

ffl Thus, the measuring system can be more stably 

US 

Q 15 operated by giving priorities to the execution programs 

O 

q and controlling activation and stop of each execution 

program. For example, when the data acquisition 
program 52 stops, and no data is supplied, the data 
recording program 53 and monitor display program 54 can 

20 be prevented from keeping running to record or display 
incorrect data . 

As has been described above, according to the 
above embodiments, a measuring system is constructed by 
a plurality of execution programs divided in units of 

25 functions. This reduces the size of each execution 
program and facilitates generation or debug of each 
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execution program. In addition, even when errors occur 
in some execution programs, all functions of the 
measuring system stop with least possibility. 

When an execution program for acquiring data and 
that for displaying acquired data are prepared as 
separate programs, the display means can be changed 
without changing the entire execution program but by 
changing only the execution program for display. 

When an execution program for data communication 
is prepared as a separate program, the measuring system 
can be formed from a plurality of information 
processing apparatuses, so the entire measuring system 
can be freely extended or modified. Especially, when 
the execution program is divided in correspondence with 
the data acquisition function, data recording function, 
data display function, and data communication function, 
the system can be easily extended and modified 
independently of the number of information processing 
terminals or display means connected to the network, 
resulting in great convenience. 

Furthermore, when a priority is given to each 
execution program, and the operation of each execution 
program is controlled by the management program, the 
entire measuring system can be stably operated. 

As many apparently widely different embodiments of 
the present invention can be made without departing from 



the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the appended 
claims . 



